Reviewer #2:
However, there is no the mechanistic explanation of Kr-h1 differential role in gene regulation.
Regrettably, we are left wondering whether the binding site for Kr-h1 gene activation is different of that for gene repression. Having the chip assay performed, this would be a logical step in this investigation.
A: We agree with the reviewer on this future research direction. The ChIP-cloning experiment described in this manuscript has identified a limited number of Kr-h1 target genes. Among them, only a few genes unambiguously manifest the regulatory function of Kr-h1. To elucidate the mechanistic details of the Kr-h1 action, a separate, in-depth study is warranted. In the Discussion, we added the following statement: "A comprehensive ChIP-seq analysis and an RNA-seq analysis of the AaKr-h1 RNAi mosquitoes are currently underway to address this question."
There is no clear demonstrated link between the JH receptor Methoprene-tolerant (Met) in this work. Although, JH/Met effect on Kr-h1 gene expression has been shown, the question remains whether both repressive and activating roles of Kr-h1 require Met.
A: This is a very good point. It has been well established that the JH-induced expression of Krh1 in adult Aedes aegypti mosquitoes depends on the function of Met. In addition to Kr-h1, Met also activates the expression of several other transcription factors, such as Hairy. Whether Met and Hairy are recruited to the promoters that are occupied by Kr-h1 remains to be tested by additional ChIP assays. A cell-based reporter assay will not be conclusive. We discuss this point in the resubmission: "Since MET and Hairy are also important transcriptional regulators mediating the JH action, more studies are needed in the future to investigate whether these two proteins and Kr-h1 are loaded on the same JH-regulated promoters, collaboratively modulating the gene transcription." 
The authors demonstrated effect of Kr-h1 knockdown on fertility, by counting the number of laid egg. It is important to show the effect of Kr-h1 knockdown of follicle length after post eclosion

(PE) development, 72 hr PE. The latter is an essential indication of JH-controlled growth of primary follicles in mosquitoes.
A: The length of primary follicles was measured as per the reviewer's suggestion. The result is added to Figure 2 . Kr-h1 knockdown has no significant impact on the post-eclosion development of follicles.
In Fig. 2 , the efficiency of Kr-h1 knockdown should be shown using Western blot.
A:
The result of Western blot is now added to AaKr-h1 protein increases with rising JH levels after adult emergence, reaches its peak at 48 h 19 after eclosion, then decreases gradually and disappears after blood feeding. RNAi-mediated 20 depletion of AaKr-h1 substantially reduced egg production after blood feeding. Using a 21 chromatin immunoprecipitation (ChIP)-cloning approach, we identified in vivo AaKr-h1 binding 22 sites in the previtellogenic female mosquitoes. Binding of AaKr-h1 to the target genes correlated 23 with its protein abundance. Interestingly, RNAi experiments indicated that AaKr-h1 played 24 distinct roles when it bound to individual target genes. For example, depletion of AaKr-h1 led to 25 substantial upregulation of AAEL005545 and AAEL004444, but also significantly decreased the 26 expression of AAEL005957 and AAEL013177 when compared with the control mosquitoes. In 27 summary, AaKr-h1 directly binds to the regulatory regions of its target genes and acts as a 28 transcriptional activator or a repressor in a promoter-specific manner. 29
30
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The sesquiterpenoid juvenile hormone (JH) is known for its anti-metamorphic action in insects 34 (Nijhout 1994) . JH delays metamorphosis of immature larvae until they have reached a proper 35 size and stage. In the last instar larvae, JH decreases to an undetectable level, allowing the 36 molting hormone 20-hydroxyecdysone (20E) to induce metamorphosis (Jindra et al. 2013 ). JH 37 also plays important roles in the adult stage of insect life. It is involved in many aspects of 38 reproduction, including the previtellogenic development, vitellogenesis, and oogenesis (Raikhel 39 et al. 2005) . A critical step in egg production is vitellogenesis, in which the yolk protein 40 precursor vitellogenin (Vg) is synthesized and deposited into developing oocytes. In the yellow 41 fever mosquito, Aedes aegypti, JH is required during the previtellogenic phase to make the fat 42 body to become competent for Vg synthesis (Dittmann et al. 1989; Raikhel and Lea 1990) . In 43 To examine the role of AaKr-h1 in egg production, the expression of AaKr-h1 in Ae. aegypti was 116 knocked down using RNAi. Newly emerged adult female mosquitoes were injected with dsRNA 117 for AaKr-h1 or green fluorescent protein (GFP). The successful knockdown of AaKr-h1 was 118 confirmed by quantitative RT-PCR using mosquitoes randomly picked from the dsKr-h1-injected 119 and control groupsand Western Blot analysis ( Figure 2A ). While the previtellogenic growth of 120 primary follicles is known to be controlled by JH, the knockdown of AaKr-h1 did not 121 significantly affect the growth ( Figure 2C ). Five days after injection, the un-injected, dsGFP-122 injected, and dsKr-h1-injected mosquitoes were blood-fed on anesthetized mice. The number of 123 eggs laid by each female mosquito was counted manually and the data were analyzed using 124 The samples were treated with formaldehyde to covalently stabilize protein-DNA complexes. 135
After chromatin was fragmented by nuclease digestion, the specific antibody of AaKr-h1 was 136 used to capture this protein with its associated genomic DNA. The DNA fragments were then 137 purified and cloned into a TOPO cloning vector. Several hundred colonies were obtained after 138 bacterial transformation; plasmid DNA was purified from 60 randomly picked clones for DNA 139 sequencing. Bioinformatic analysis was performed using the Ae. aegypti genome database to 140 localize the DNA fragments associated with AaKr-h1. After mapping an AaKr-h1-binding 141 sequence to the Ae. aegypti genome, the nearest gene to that sequence was considered as an 142
AaKr-h1 target gene. The identified AaKr-h1-binding regions and their putatively associated 143 genes are listed in Table 1 . 144
145
To verify that the cloned DNA sequences were indeed bound by AaKr-h1 in vivo, standard ChIP 146 experiments were performed using the abdomens of female mosquitoes collected at 48 h PE. The 147 
Experimental procedures 269
Mosquito rearing 270
Ae. aegypti mosquitoes of the Liverpool strain were maintained at 28°C and 60-70% humidity, 271
with a 14/10 h day/night light cycle. Mosquito larvae were fed on pulverized fish food (TetraMin 272
Tropical Flakes) and adults were provided with a 10% sucrose solution. Female mosquitoes (7 273 days post-eclosion) were fed on anesthetized mice to stimulate egg production. and the cultures were grown at 28°C for six more hours. The cell pellet was re-suspended in lysis 286 buffer [150 mM NaCl, 20 mM sodium phosphate, pH 7.3, 2 mM DTT, 1 mM PMSF, 1× Halt 287 protease inhibitor (Thermo Scientific)]. DeBEE high-pressure homogenizer (BEE international) 288 was used to lyse the cells. Affinity purification was carried out using ÄKTA prime and GSTrap 289 FF columns (GE Healthcare). The buffers used for this protein purification were: binding buffer 290 (20 mM sodium phosphate, pH 7.3, 150 mM NaCl, 2 mM DTT) and elution buffer (50 mM Tris-291
HCl, pH 8, 10 mM reduced glutathione, 2 mM DTT). Purified proteins were dialyzed in PBS 292 buffer and then concentrated using Pierce concentrators. 293
294
One milligram each of GST-NKr-h1 and GST-CKr-h1 was combined and sent to Thermo 295 Scientific for antibody production in rabbits. Polyclonal antibodies were affinity purified from 296 the rabbit antisera using the antigens immobilized on Aminolink plus coupling resin (Thermo 297 Scientific), according to the manufacturer's instruction. 298 299
Western blot analysis 300
Whole cell lysates were extracted from fat bodies using a modified RIPA buffer (20 mM Tris-301
HCl, pH 7.5, 150 mM NaCl, 1 mM EDTA, 1% Triton X-100, 0.1% SDS, 1% sodium 302 deoxycholate, 2.5 mM sodium pyrophosphate, 1 mM sodium orthovanadate, and 1 mM sodium 303 fluoride). Protein concentrations were measured using the bicinchoninic acid (BCA) assay. An 304 equal amount of protein was loaded into each lane and separated on an SDS-PAGE gel in all 305 experiments. Anti-GAPDH antibody (Thermo Scientific) was used at 1:5000 dilution as a 306 loading control for immunoblotting. 307
Chromatin immunoprecipitation 309
Abdomens were collected from 100 adult female mosquitoes for each ChIP-cloning experiment. 310
The ChIP assay was performed using the SimpleChIP Plus Enzymatic Chromatin 311
Immunoprecipitation Kit (Cell Signaling Technology) according to the manufacturer's 312 instruction. Briefly, the tissues were grounded in liquid nitrogen and were then homogenized in 313 PBS on ice. Formaldehyde was added to a final concentration of 1%, and crosslinking was 314 performed for 10 minutes at 37°C. Crosslinking was stopped by adding 1.25 M glycine to reach 315 a final concentration of 125 mM. After nuclei preparation, chromatin digestion was performed 316 using 0.25 µl of Micrococcal nuclease for 5 min at 37°C. Immunoprecipitation was carried out 317 using the purified AaKr-h1 antibody. Nonspecific rabbit IgG was used as a negative control. Synthesis Kit (Thermo Scientific). Quantitative PCR was performed in triplicate on an ABI 7300 333 system (Applied Biosystem) using the GoTaq qPCR Master Mix (Promega). Transcript 334 abundance was normalized to that of rpS7 and analyzed by the Student's t-test for significance. 335
The primers used in qRT-PCR are listed in Supplementary 74x33mm (300 x 300 DPI)
